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(54) MANUFACTURE OF SEMICONDUCTOR LASER ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress an abnormal 
growth of the corner part, which is formed by a (001) 
laminated structure growth surface and a (110) 
resonator end face, by a method wherein when 
window layers are formed, the growth rate of the 
window layer to a dielectric film on the (001) 
laminated structure growth surface is made slower 
than that of the window layer to the (110) resonator 
end face. 

SOLUTION: A growth prevention jig 131 is put on a 
(001) laminated structure growth surface 108, the jig 
131 is brought sufficiently close to the surface 108 to 
make raw material gas hardly flow on the surface 108 
and a growth of a window layer 122 on the surface 
108 is made sufficiently smaller than that of a window 
layer 120 on a (1 10) resonator end face. Thereby, an 
abnormal growth 123 of a square part, which is formed 
by the surface 108 and the (110) resonator end face, 
can be lessened, the growth 123 does never reach the 

upper part of an active layer on the (110) resonator end face 107 and a morphology 
end face 107 with the active layer formed thereon can be enhanced. 
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(54) i&w<o%m — v$k*<nmm35m 

(57) [«*)] 

[«Rfc^S;]' (001) ra±fcS^**triMHII 
3tt»*Ufc*J»flci^r -f^f^Ummt^ (1 1 
0) *i&SI4&!ffil^ SttJi J: D 

— !fSl^o®ijt*ft-efcoT, m«)tW:, ft (o 
0 1) a®fflfitj*ftffiJ;^«im^S:^b, BE (11 
o) *S«Jgffi-«z5^Swj*6j$ft±t» (oo 





[it** 1 1 (ooi) s«±Kst£Ji 

0) *S^4gffi»c. gttS J: 0 

K«*»i«B*K, k (ooi) mmmmf&&m±.\znm 

fM*&JBj*U tit (110) **«*a5^«3tt«««>j56 
*>g«J: (001) «gfl*jljfcftffi-kW&3fS<£ 

■*W©j«*a**r»<"*-fir it* 9, 10 
ffi £tigHKSfl.B oA»K»tt 6 bfc 

[if** 2 ] tteMftMEtf s i o 2> A l a o s Xi± 

[if** 3] fMB#aHyWBi«>a?fftK. ^#H8s. K 
9 ^ i 5/ ^ v ^Jfe * fc tt-ffc:^ v f- y Sr m v ^5 - t 
£#®<h-rSif#*l KIE«i«>*i»*u- 1f*?-©»5t 

[ 0 0 0 1 1 

[000 2] 

[«#«>«*] ^tf^^m u-tfry v#shh* 

[0003] A 1 G a A s ^m^V^c^SgfrU-lf 30 
3 OmW/4^4 OmWroS5W^>4 s »t>^-5fcJ6, ^ 

jg:9, wfcfciBBi-S. *ffia 

/hbT, ftKHX^iiU ^<0#&itXt::J;93§£b>t*-r 

[0 0 0 4] UT*ffifiiSS«liV'— ifSr* 

ffi*fctt«WBj«ft**4f©42t*n«>rii*ffiS:fflV^-CG a A 
sgttJiSfcttA 1 Ga A s«tt**£triWH*it«:Jg 

y/P^xn<f j^Sr^r-f?) V S I SU-f (V-channeledS 
ubstrate Inner Stripe Laser:Appl. Phys. Lett., 40, 50 



^^#HH¥ 1 0-7 0 3 3 8 
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372(1982)) fc^bfc (Ell 4) „ Stlff^StU 
X, ^flsru— iF*:t/Nfc:##8Si§ffi«:JBfifcU MOC 

tC v iSt£JR (A 1 xG a i-xA s M) ± f t>£*l*«<D*: 
^V^/yhWAUGa.-zAsl (Z>X) SrffjSS 

[0 0 0 5] 

[3§W/WS?8S:b.fc5 ti-^SIH] Ell 5 te«-*-J: 3 fc:. 

(Rj^tcL-T-^-feT'^ -htc-fey hU MOCVDfttio 
t\ *t6«i»ffi (110) ffil 0 7±lZ&m (A 1 2 G 
ai- z AsJI) 1 2 0Sr?5*«-r5B*, 
Slffiffi (110) ffil 0 7l^ftt#l:, 
Jfcgffi (00 1) 11 08 Jb^W&Jg («Sfl*5iJ&gE 
JU&ft) 1 2 2<D^Sy4S=ff*3ttSfcfe, 2 0^112 
0tl22t <Oj«**«** #ig*4S&ffi£SfSffiB§ 
^«ffii:W^gi5t?^PfeSr#<^tf*^ft 1 2 3tfSj£i 
5„ rcofc*. Ell 5, l 6»r^W-<fc 5K*M3£ffiffio 

mmmmi&Mm (o o d ffi_kKt>/ v k-^a i z g 

a ,-zA sS^fife*b-CV^5«5-C% CinSrW^ttttliiJl- 
*0*5i65.K*s*-5*^ i&MSiiJ&S (110) ffi_Bcj& 
ftbTV^A 1 2 G a !- 2 A sSSrEtb-flC. 
SIl 0 8±^gb-CV^SA 1 z Ga !- 2 A sJf 

[0 0 0 6] 

[aiiasr»p^-r5fc«>«?^] *«w<o»**iia*«) 

ifUJIflEU-— iF^foSSit^Ssi*, (0 0 1) &*g.h»::g 
&U (110) #jR«WOBiw^e^SJ:t>«»j« 

te!&&f^. & (ooi) mmw&f&&&±^ffimftm* 

JgfiHU ^ (110) *t6H4Sffi^wSi^ewfi£*ji« 
i D fcfit (001) «®«it^ftffi±(73^«^^CO 

[0 0 0 7] *38WO»*J3[2lE*«?*i»flEU- 
IfJU^WKjt^ifett* «rlE««flEBI** Si0 2v AUO 

[0 0 0 8] ^ibtr. *38W«>BI*gi3ia*«>*W*U 
— !f*^-©«5t*«feH:, MB*WWMB«>JM»=, 
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[0 0 0 9] 

ii^jT-iivs i s ^-vzftnmmt u 

ffi±fcJM ISSt*-**. VS I S u— 1r* 
<0 , *<DV S I S U— f<7)1(m.\m 1 4 K^c-To *T , 

ftgB* h^/iw-ft^^vs I s u—tfnMi&K 

l-Sgii^ifcKoV^i&^S. p-GaAsISlOO 
±{C, LPE (Liquid Phase Epitaxy) n — Ga 

a s mmsjtm 101 u w& ioo m&i-s* 

yf-V^t±ot»*t5. W:LPES"ep-Al 
o. « S G a o. 6S A s * 7 v Kg 1 0 3 £ Vi& 10 2 Sr^Pffi 
»::ffi*3.fc 5fcl/££U p-A 1 o. 15 G ao.ssA set* 
1104, n-AU. *sG a o. bbA s ? 7 V Kg 1 0 
5, n - G a A s 3 ^ M 1 0 6 SrlRWf 1 5. 
EJLkfc.fc!>rt»*fti:45VS I S l — tPSrflsiai-S 20 
(014). 

[ooio] jjfeti, *»w©*««)l5^ft*Jfefcov^T: 

iB^S. rtS5«ai:*5VS I SI/- yjrat^iC, 
H&lcJ: 0 #£HM9 10 7 Sr»ritU -t»«Bffi±»J:* 
-tt*JMM/ftJMfe (MOCVDft) ICJlD, *t!)7i 
SlO"c m- 3 WTWBSttA 1 o. 6 G a o. 6 A s g 1 2 
0 Srsgft-rs. r.OB#, **W-CI4H 2 fc^i-J; 5 »C, 
MOCVDaot-fe^lK, »g«iIJ&ftffiffi!!S:T 

i6j#{cb-^-fe^ t«*$-e-r-fey m &g<Q?s$;A 

«R»**«*-t-i d fc lift < . #«#iiira5±fcj*fti- 5 1 
2 0 irSffiScffit'j&ft-rs 12 1 omm<Ofy<DJ&&tti: 

SS^-f* J: 5 fcJMfflfcft 1 2 3 Sttgwfc 

gtf^Bn-tJfcn v?— tt&$f/«e'b<7>£ft5. MOCVDS 
fcJ:*«Jiff**a, S«-h<rj^ftbfc^gA 1 o. 5 G 

ao. 6 As«fiisrff9. *<Dxmt vx\±wmt>i,< 

tefc^vl-lsflZ&V'fT? (813) . yy^rol 40 
J**ffiffla>*ffitt» iHr^t^bTV^fc^Jf I* 

«\ «*^rofc«>a[i6*^-y^--*'>' h (H 2 S0 4 :H 2 
0 2 : H 2 0=5 : 1 0 : 1 0 0) ^T*fK*»C^*Tt 
•5. ) p-GaAsSffilOOlin-GaA 

s^y^nioe m<Dmm\z. p noini 

(AU.6Gao.sAsi) £>±»C A 1 2 0 3 «f <0«Sffi*SI 
mi 4 2, 1 4 2' *»j&LttBK4t*fcffi#p-*-S (H 
4) . 50 
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[0011] 6K±© £ 5 K&gfifcg& i £ 

5*l6KJ:oT4DTV^**- Koa*iSrfR< r £ 
j4S"C-# fc. Se#<D&gj&ft£;l;: ±5FFP (far-field 
pattern) Kt***{»J^I^ftt?roF F 

PtMP*— KtH5', 6 te^-f-. 
[00 121H7I:. *3BW©-l«ftO»«BJ:9*S» 

2 mmffii&j&&m±^<omm 

Ji«)««S:jqHWi-*fc«>^i«*l»Jl:f&*l 3 1 Sr«S# 

ffiBB-k^JE&ftl-S&g 1 2 0(0*35* *n 

[0013] EI8~1 OiC, #5SW«>— 
48l3©«t*t. ~#MiE&ftibfc#«»*l««v< 
— jfc*:*^ (l — IF— y<—) 1 0 9SrlfflMl 3 2 
-CBSb&gojfcB«r*T9. «g#5£jfcgB5»*BJtflI?& 
A£5B»$-fre, tt<!4, jftJK&ihfeJl 1 3 1 
**r, -«MI3M«iii±^«)«UiJ««*»*.*. @£ 

>\ P BN, G a A s , Si, In P<OV>-ftlf 

ftv. 

[o 0 1 4] Ell 1 #3S9!<£>— HJS<o^lSJ;«J*5 

Ell 1-Cli, -iHr:/* 1 3 U— tJ 5 — 
[0 0 15] H16«>^±«)*5 

* 5 ^*-coiai«-ett, j£*i£ih?&ji^ 

fe*^Lfcz)S v El 1 2 tc^-r «t 5 «««itj5£SS 1 
0 8 & jftAttJh|»l 3 1 i:*»*3»U-CV^< tt>» + 

±<o^RS 1 2 2WfiS;S/4S, ^MS«I±«tf 120© 
»±**<*«. iotS^ftligltliCttSii: 

[0016] Hl3fc, *55Ww-*«S©»« J: *) 
m6<O0!|^^-r o «S«it^fiffi±«-S i 0 2 1 3 3 t 
KliAl 2 0 3 , SiN (ift->!)ay) ^<7)^eg*± 

*b, -t©««fi»flfc» m^-fkSr^^ll, FFPWSltt 
[0017] Eli3 ic^i-^ 6 cdWw^^ 
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f *^-©«3i*«fe-er4, (0 0 1) SKJrteSH* AU0 3 XliSiN ^b^^rirSr^ 

U -tro (1 10) TSttJf £ 9 g$iJ?!?<>g MI9j:«>AffiK:j3ttSII*Afttrfl0l{cMiM-t-«^j:^ 

/&B#{r, & (0 0 1) MttMJ^^&mffcKirJEi 9«v^»*pLT»f^5. 

j£U ^ (lio) *S«jgffi^o?SK^S<Ofi£Sjt«J: [0 o 2 l ] *«W<oiS*« 3|BfW>iMWi' 

9tK (ooi) m*9t*ft9±a>ttM{HR^ft>jft -1f*iF-©«5i*8!fcJ:;h.»i» tt)1^SHMIS0£jft 

<D»Jg*ftH:S3»t5*JR»»K«)»fl!JfcH:, ^£Mi£> [0 0 2 2] ffiot, #$5Wtf>¥*#i— if tt» 

[0018] St±tf3»ft«T?tt» rtaSffiatt LTV S I -C©*»ritft 123 Sr»JHL"C» &H£Jf0*>££SE8#ft 

a i g a a s eHM«r.*trttii«Bt«>^«HMis± ibb 1 1 &&&<omw&M*mi*i>'-v ! m*<»mmm<o 

i. 9 t>^*J^i|@o^:#/iA i g a a s 

Sr^ft^l^lr^Lfc^, m I n G a A [ID 2 ] 1 H;!ife0J<D&Jf J*gB#W Vj»rt#m§g*fa 

1 InGaAsPifti?»t©TOt*)ott)& Srffi0T-fc3. 

< » taz#im»mm±<DfStM-i-&*m#M tstte«t 9 [0 3 ] 1 ^w©*-:Htie©v*rt#«»*i*] 

InGaAsPl/i^ttOWT'fooTtfiV^ S h [04 ] 1 HJ609K totMlfc*WV«rt# 
^ffi^ftffi"CS)5MB Effi, ALEft, MOMBES^ 30 [EH 5 ] tt*«Uft*«*te J:5 ^-f ©F F P*sp*— 

[0 0 19] [12 6] *4dfeffl/ftftJllZJ:?W'--- fiDFFPTk^- 

^^u-u j ^w®jit^i*i-<t*vii, (ooi) s« [07] *m2mifoMK£.zf&mwi8,&?^<DvmP ! i 

«S*iti:U (110) *jg«SSBn^, SttJf ±9 [0 8] **3lB««fc ±5 if-^-HJgfflf&*© 
flSrML^ ^(110) &&m&m^<om&J8<Of& 40 [010] u-lf-^-HJEtfife&^fcB-e**. 

SiiEcfct) t>*c (001) 8M«itt/ft«s-h<attR«tt [011] *»4ioi;««Ej:«««wj«*i»ov«rt* 

ffi£K#«#«Bfcroattfc:l3i*a»ttj**^»MLfc [01 2] 5 UttffllK: «fc S&JIBj&ftttO VJ»rt* 

*n £J|j£ft [01 3] 6 llMWc £ S&gmgfltw Vfllfi* 

wtifiLti* FFPoaft©*v»jBa*iMWci'— y [014] vsi sw-f?x^aix-fc5„ 

Sr»5rt*5-e#5. [015] «*«o«W«Si*«)Vj»rt#««*iSi»fcii 

[0 0 2 0] *fc, *»M«)BI#9[2IB<ft«)*i»*l — 0T'foSo 
1f*T-oSUft*«fel-J:*itf, memi{Hi«<S i O a , 50 [01 6] «*j««*jSfeT?©*BiB«S!*i»flEU— tfSf^F- 
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100 p-GaAs 

1 0 1 SflEiaiha n - G a A s 

10 2 Vffi 

103 9 7*/YM p-AWGax-YAs (Y = 
0. 4 5) 

10 4 gttJB p - A 1 xG a x-xA s (X = 

0.15) 

105 99vYM p-AlyGai-yAs (Y = 
0. 4 5) 

106 ^l/ZVYM n — G a A s 

I o 7 ifeSSWS 

i o 8 mmmm^M 

10 9 

I I o as«5§a5 
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120 mm 

As (Z = 0. 5 0) 

12 1 mm (36R±j««) 

As (Z = 0. 5 0) 

12 2 &Jg («g«5gj&S®±/&«) 
As (Z = 0. 50) 

123 mm (ajmummnh*) 

As (Z = 0. 5 0) 

13 0 -$-±7* 

10 13 1 &MP5ltfeMr 

132 if— mfemfhM? 

13 3 Si 0 2 )K 

140 p mmm 

14 1 nlti 

1 4 2, 1 4 2- i&m&mm 



A 1 Z G a 1-2 



A 1 Z G a i-z 



A 1 zG a i-z 



A 1 zG a 




f 





*IKiff*KmWgl?E:g?&BT22#22-§- •> *B^*KmKH&lFI2*?lWir22#22* 



